In case of Cu, there is a good agreement below 70 GPa and above 240 GPa, whereas in the intermediate pressures a large discrepancy in the pressure values is observed. It should be noted that the 4 th order Birch-Murnaghan EOS does not yield us the highest pressure values (see Supplementary Table 1) , however, based on what is available in the literature, we consider it to be the most suitable EOS for our experiments. For comparison we listed the maximum pressures attained by three of our V3 diamonds with a list of equations of state in supplementary Table 1 , see below. For completeness we also list our obtained cell parameter values for the two of the highest pressure runs in Supplementary Table 2, and Supplementary  Table 3 .
Supplementary Figure 1.
Pressure of the central culet area determined by the Re scale reported by Dubrovinsky et al. 4 as a function of the pressure determined by the Pt scale reported by Yokoo et al. 3 and Cu scale reported by Holzapfel et al 5 . The dashed line corresponds to PRe=PPt. In one Pt experiment the maximum pressure determined by the Pt scale reported by Yokoo et al. 3 is less than 10 GPa higher than the pressure determined by the Re scale reported by Dubrovinsky et al. 4 . In the other Pt experiment the Re scale shows a pressure ~10 GPa higher than the Pt scale. Also note that we compared the Pt scales of Holmes et al. 6 and Yokoo et al. 3 and the difference at the maximum pressure of both the Pt experiments is < 4 GPa. In the Cu experiment the maximum pressure determined by Cu is ~10 GPa higher than the Re pressure.
Supplementary Figure 2.
PRe-Psample as a function of sample pressure determined by Pt Yokoo et al. 3 . Two of the three experiments show that the pressure determined by the EoS of Re reported by Dubrovinsky et al. 4 underestimates the maximum pressure by as much as ~10 GPa at the maximum pressure of these experiments. We note that in the lower pressure region, the Cu shows a large pressure difference, only to converge to near the Re-pressure values above 240 GPa.
Supplementary Figure 3 . Bitmap used to mill a typical toroidal diamond design used in this study. (5) 346 (6) 384 (7) a The published value for K' = 7.57 reported by 1 was modified by 6 to K' = 6.05 because it was incompatible with the P-V data points reported by 1 . Note that using the published value of 7.57 for K' results in pressures over 7 Mbar. 
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